We synthesized gold and silver colloidal dispersions using the Turkevich method. The precursors reagents were gold (III) chloride trihydrate (99.9% trace metal basis, Sigma-Aldrich) and silver nitrate ( ≥ 99.0 % ACS reagent, Sigma-Aldrich). We used all of the chemicals as
received without any further purification or treatment. The water was previously deionized using a Millipore Elix-3 equipment. We conduced all the procedures to prepare the hybrid materials, including the synthesis of gold and silver colloidal dispersions, inside a laminar flow chamber strictly sterilized with sodium hypochlorite, ethylic alcohol 70 % and under UV-Vis light. The precursor solutions of silver and gold ions were prepared adding the (gold or silver) salts in deionized water to result in solutions of the respective noble metal ions with concentrations of 0.1 mol•L -1 . All the solutions and deionized water were autoclaved at 120 °C for 30 minutes.
We synthesized the silver and gold colloidal dispersions heating deionized water until boiling temperature under constant agitation. Then, we added 1 mL of the precursor (gold or silver) solution, and after approximately one minute, we added 1 mL of a solution of sodium citrate with the concentration of 0.3 mol•L -1 . The system containing silver was cooled to room temperature after 5 minutes of reaction and the system with gold were cooled down after 12 minutes.
We selected the fungus Aspergillus aculeatus for this experiment because it presents uniform filamentous microstructures that is quite suitable to be used as a biotemplate. The fungus inoculum was prepared using a Petri dish containing the culture medium PDA (potato-dextroseagar) under aseptic conditions for 7 days. After this period, we prepared a suspension with the spores by adding determined quantity of fungus spores in a test tube with deionized water previously sterilized. Then, 25 mL of culture medium were transferred to an Erlenmeyer flask and autoclaved at 120 °C for 30 minutes. In total, six Erlenmeyer flasks were prepared. The culture medium used was the CZAPECK (modified DSMZ 130, without agar) optimized to fungi growth, which composition is described in the table below (Table T1) . Once the autoclaved Erlenmeyer flasks with the PDA culture media were cooled down to the room temperature, 200 µL of the suspension containing the fungus spores, which was previously prepared as described above, were added in each Erlenmeyer flask, initiating the growth and development of the fungi. The flasks were stored in sterile conditions and protected from light. After 3 days, we diluted the medium with autoclaved deionized water until a total volume of 100 mL. We included this step to stabilize the fungus growth and to avoid the development of the fungus hyphae outside the culture medium. In a period of 4 to 6 days after inoculated the spores in the culture medium, we removed practically all the diluted culture medium using a peristaltic pump, leaving only the mycelial mass of fungus inside the flask.
Microtubules constructed with multilayers of metal nanoparticles were prepared aiming to obtain stable hybrid materials constituted of microtubules with walls made of silver and gold nanoparticles. In this experiment, we added 100 mL of the silver colloidal dispersion synthesized by the Turkevich method into the mycelial mass. After seven days, we removed this colloidal dispersion of silver nanoparticles using a peristaltic pump and washed exhaustively the mycelial material with deionized water. Then, we added 100 mL of a second colloidal dispersion of gold nanoparticles. This second colloidal dispersion was kept in contact to the mycelial mass for another seven days. Finally, we removed this colloidal dispersion of gold nanoparticles, leaving only the hybrid material made of fungus covered with two kinds of metal noble nanoparticles.
We characterized the gold and silver nanoparticles by X-ray diffraction using a Rigaku DMax 2500PC diffractometer with CuKα radiation operating at 40 kV. The UV-Vis absorption spectra were collected using a double beam spectrophotometer JASCO V-660 in the region from 250 to 800 nm ( Figure S1 ). Figure S1 . Diffractograms and UV-vis absorption spectra of AgNP and AuNP. We used a platinum surface as sample holder to collect the XRD patterns of the nanoparticles. The diffractograms show that both metal noble nanoparticles present a face-centered cubic structure, as expected, while the dispersion of gold nanoparticles show a peak at 523 nm and the silver dispersion a peak at 421 nm, characteristics of their red and yellow colored dispersions, respectively.
Diffractograms confirmed the face-centered cubic structure for both gold and silver particle size histograms were constructed measuring the particles one-by-one using the public domain ImageJ processing software (Fig. S2) . Figure S2 . Scanning electron micrographs and the respective histograms and colloidal dispersions of AgNP and AuNP synthesized by Turkevich method.
